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DREAM Overview

Designs for Risk Evaluation and
Management (DREAM) leverages output
from reservoir simulators to design risk-
minimized monitoring plans.

* Configurations are optimized based on
sensor locations and specified monitoring
parameters

* A defined budget limits the number of

monitoring wells and technologies

* DREAM iterates across placement scenarios
until it converges on the optimal
configuration of sensors

D DREAM Wizard

DREAM

Designs for Risk Evaluation and Management

Welcome

The DREAM tool is an optimization software that determines
subsurface monitoring campaigns which detect carbon dioxide
(CO2) leakage in the least amount of time. DREAM reads
ensembles of CO2 leakage scenarios and determines optimal
monitoring locations and techniques to deploy based on

user-identified constraints. These data result in well campaigns
with the highest potential to detect leakage and minimize aquifer
degradation in the shortest amount of time.

DREAM was developed as part of the National Risk Assessment
Partnership. For more information see: www.netl.doe.gov
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DREAM Workflow

Site Characterization [

Site Assessment Conceptual Modelling
Exploratory Drilling § Simulation
Pumping Tests Sensitivity Analysis
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DREAM V3

* Uses a computationally-efficient simulated annealing

approach

* Evaluates 100k+ potential monitoring plans for 1k+
simulated hypothetical leaks
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DREAM Workflow

DREAM V3
Site Characterization = * Uses a computationally-efficient simulated annealing
: : approach
Site Assessment Conceptual Modelling ) o
Pumping Tests Sensitivity Analysis simulated hypothetical leaks
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DREAM Workflow

DREAM V3
Site Characterization = * Uses a computationally-efficient simulated annealing
: , approach
Site Assessment Conceptual Modelling . o
Exploratory Drilling | Simulation * Evaluates 100k+ potential monitoring plans for 1k+
Pumping Tests Sensitivity Analysis simulated hypothetical leaks
DREAM

Designs for Risk Evaluation and Management

Monitoring plan

Optimally protective
monitoring plan

Minimize monitoring Cost
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Example: Site With Many Wells

* Hypothetical Geologic
Carbon Storage (GCS) site
* Single injection well
(250MT over 50 years)
* Many (37,000) legacy wells

 Probabilistic leak scenarios
from NRAP-Open-IAM

* Designated handful of
hypothetically leaky wells

* Designed optimally
protective monitoring plan

All pre-existing wells

@ Wells used in this analysis
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Lackey G, VS Vasylkivska, NJ Huerta, S King, and RM Dilmore. 2019. “Managing well leakage risks at a
geologiccarbon storage site with many wells.” InternationalJournal of Greenhouse Gas Control

88:182-194

%% U.S. DEPARTMENT OF

{&/ENERGY

N: NATIONAL
= [ENERGY

T L [sctinoocy » Los Alamos
LABORATORY

AAAAAAAAAAAAAAAAAA

-«
> -
~ -

Pacific Northwest™
MNATIONAL LABORATORY



Example: Site With Many Wells

Kimberlina OpenlAM Model
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Example: Site With Many Wells

Kimberlina OpenlAM Model
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Example: Site With Many Wells

Kimberlina OpenlAM Model

e All leak scenarios detectable within
first 20 years

e Quantifies the risks of reducing the
post-injection site care period below
50 years

Bacon, Diana H., et al. "Risk-based post injection site care and
monitoring for commercial-scale carbon storage: Reevaluation
of the FutureGen 2.0 site using NRAP-Open-IAM and
DREAM." International Journal of Greenhouse Gas Control 90
(2019): 102784.
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Walkthrough

Kimberlina OpenlAM Model

1. Provide hypothetical leakage scenarios

2. Define impact thresholds, weighting coefficients
3. Define detection thresholds

4. Restrict number/cost of wells, sensors

5. Select algorithm, number of monitoring plans to
evaluate

6. Results available within GUI or excel
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1 |lteration lScenarios witl Scenarios with No Average TTD of Succe Average VAD at TTD Average Cost of Number o Sensor Types (x y z)
2 | 1 4%: sim_0001¢ 96%: sim_00087 si 11.84 years 39479692 m* $2,059,100.12 2 saturatior saturation: 9 years (5850 2450 103
3 | 2 39%: sim_000¢ 61%: sim_00063 si 8.81 years 16541720 m? $1,251,937.62 1 gravity: 2 pressure: 1years (5050 2550 639.
4 | 3 4%: sim_0003:96%: sim_00087 si 11.6 years 36573408 m* 83,745 0 gravity: 2/ gravity: 25094 25134 25134 25094
5 | 4 5%: sim_0006¢ 95%: sim_00087 si 11.79 years 36786784 m* $2,544,062.75 2 pressure: pressure: 9 years (4150 2950 1168
6 | 5 4%: sim_0003: 96%: sim_00087 si 11.6 years 36573408 m?* $3,300 0 gravity: 2\ gravity: 25373 25334 25333 25372
7 | & 7%: sim_0006¢ 93%: sim_00087 si 11.66 years 34182072 m* $3,073,112.75 2 pressure: pressure: 8 years (5550 2250 639.
8 | 7 5%: sim_D003" 95%: sim_00087 si 11.51 years 35839792 m* $1,075,067.62 1 gravity: 2 saturation: 3 years {5150 2750 815
9 | 8 6%: sim_0006¢ 94%: sim_00087 si 11.55 years 35869764 m® $1,825,855.12 1 gravity: 2 pressure: 9 years (7250 2650 66.1'
10 | 9 5%: sim_0004¢ 95%: sim_00087 si 11.6 years 38740768 m* $3,425,812.75 2 pressure: pressure: 2 years (4650 2650 198.
11| 10 5%: sim_0005: 95%: sim_00087 si 11.68 years 38735492 m? $2,720,412.75 2 pressure: pressure: 3 years (5150 2350 771.
12 | 11 6%: sim_0004: 94%: sim_00087 si 11.55 years 36592812 m* $1,560,335.12 1 gravity: 2!saturation: 3 years (5150 2450 33
13 | 12 3%: sim_0006¢ 97%: sim_00087 si 11.89 years 38880084 m* $1,075,227.62 1 gravity: 2! pressure: 11 years (4650 2550 815
14 | 13 4%: sim_0006{ 96%: sim_00087 si 11.81 years 37120096 m?* $1,780,622.62 1 gravity: 2 pressure: 6 years (5550 3350 110.
15 | 14 6%: sim_0006¢ 94%: sim_00087 si 11.63 years 36904964 m* $1,076,117.62 1 gravity: 2! pressure: 2 years (4950 2550 815.
16 | 15 2%: sim_0006 98%: sim_0D087 si 11.88 years 38192316 m* $1,208,530.12 1 gravity: 2 pressure: 8 years (4650 2650 683.
17 | 16 4%: sim_0003:96%: sim_00087 si 11.6 years 36573408 m? $3,430 0 gravity: 2 gravity: 25468 25509 25468 25468
18 | 17 1%: sim_0009¢ 99%: sim_00087 si 11.92 years 38509748 m* 5,080 0 gravity: 2:gravity: 25194 25234 25193 25194
19 | 18 5%: sim_0003: 95%: sim_00087 si 11.55 years 36051412 m* $1,119,565.12 1 gravity: 2! saturation: 7 years (5650 2450 771
20 | 19 2%: sim_0006¢ 98%: sim_00087 si 11.97 years 40573068 m? $2,632,237.75 2 saturatior saturation: 10 years (5550 2050 81
21 | 20 7%: sim_00087 93%: sim_00063 si 11.45 years 35993220 m*® $1,295,550.12 1 gravity: 2!saturation: 6 years (5650 2350 595
22 | 21 5%: sim_0008 95%: sim_00063 si 11.82 years 38989436 m* $2,147,275.25 2 pressure: saturation: 8 years (6150 2550 393
23 | 22 4%: sim_0009¢ 96%: sim_00087 si 11.66 years 33714740 m* $766,140 1 gravity: 2! pressure: 5 years (4750 3150 1124
24 | 23 2%: sim_0009 98%: sim_0D087 si 11.89 years 40232712 m* $1,780,317.62 1 gravity: 2! saturation: 11 years (7750 2250 11
25 | 24 11%: sim_000t 89%: sim_00087 si 11.55 years 34460712 m? $2,499,975.25 2 pressure: saturation: 3 years (5350 2550 507
26 | 25 3%: sim_0006¢ 97%: sim_00087 si 11.87 years 38282252 m* $1,692,212.50 1 gravity: 2!saturation: 9 years (5950 2250 19§
27 26 20%: sim_000 80%: sim_00087 si 10.59 years 28103232 m? $2,279,537.75 2 pressure: saturation: 2 years (5350 2650 11
?9- 27 2%: sim 0009 98%: sim 7 5i 11.92 vears 394A5576 m* 42.367.712.75 2 oressure: saturation: 11 vears (5750 1850 37 |7
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Thank you! —N-R.A-P

Comments and Questions:

National Risk Assessment Partnership

alexander.hanna@pnnl.gov

NRAP Website: https://edx.netl.doe.gov/nrap/

Sign up for NETL EDX: https://edx.netl.doe.gov/user/register
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